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THE INFLUENCE OF PARENTAL AGE ON THE GENETIC QUALITY OF THE
PROGENY OF MICE

IIT. THE MORTALITY OF PROGENY IN SUCCEEDING GENERATIONS!

KAZIMIERZ JASZCZAK:?

Institute of Genetics and Animal Breeding, Polish Academy of Science, Jastrzgbiec

Summary. The mortality of progeny was examined in three “age lines’ of mice
during several generations. Mice within these lines were mated in each generation and
always at the same age: in the young line (Y) — at 4 weeks of age, in the old line (0) —
at 9 - 14 months of age and in the control line (C) — at the age of 3 months. The progeny
mortality was studied in three periods of life: at birth, between birth and weaning (1 -
21 days) and between the 22nd and 42nd days of life after weaning. In these three age
lines of mice the highest mortality was recorded in the progeny of old parents (line O),
whereas the lowest mortality — in parents mated at a very young age (line Y).

In the groups of mice from three lines mated at 1 and 3 months of age (in the
F, gneration) a higher percentage of mortality of the progeny was recorded also
in the old line.

Physiological changes in organism occurring with an increase of age cause a
reduction of reproductive capabilities in mammals, particularly in those having
multifoetus pregnancies.

One of the reasons of a decrease in the litter size of old parents is a high prenatal
mortality of foetuses (Parsons 1964). '

The influence of prenatal age on the mortality of progeny maximally affects
not only prenatal but also postnatal period, and that is the subject of the present
work. The investigations were carried out on several succeeding generations of three
“age lines” in order to study possibilities of parental age having a cumulative effect
and its influence on the mortality of a progeny.

A cumulative influence of parental age was first identified by Lansing (1954),
who studied the mortality of progeny of partenogenetically multiplying rotifer clons.

The influence of parental age on the mortality of progeny is of considerable prac-

tical importance especially in breeding farm animals and in the selection of breeding
stock.
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MATERIAL AND METHODS

The experimental material consisted of mice from the CF/W strain. From the
progeny of 30 parental pairs three “‘age lines”” were derived. Within these lines mice
were mated in each succeeding generation and always at the same age. The following
system of mating and marking was used for individual lines:

Y — young line — mice mated at the age of 1 month

C — control line — mice mated at 3 months of age

O — old line — mice mated at 9 - 14 months of age.

Moreover, to compare progenies the following additional groups were introduced
in each generation and in each line:

Y, — progeny of parents from the young line mated at the age of 3 months (i.e.

at the age accepted for the control line).

0, — progeny of parents from the old line mated at 3 months of age.

C, — progeny of parents from the control line mated at 1 month of age (i.e. at

the age established for the young line).

O, — progeny of parents from the old line mated at 1 month of age.

Details of the methods used are given in the previous work (Jaszczak 1974).

The mortality of progeny (the percentage of born dead or that of died in indivi-
dual age lines) was determined in the first litter: at birth, between birth and weaning
(at 21 days of age) and between the 22nd and 42nd day of life. The litter size was
standardized at birth to 8 animals.

The results were analysed statistically by the analysis of variance and Duncan’s
test; for the determination of the trend of the investigated lines in individual gene-
rations the analysis of the smallest squares was used.

RESULTS AND DISCUSSION

Of the age lines Y, C and O the highest mortality rate in three investigated periods
was recorded for the old line and the lowest — for the young line (Table 1). In the
old line (O) of the total number of 2975 young born 403 were born dead or died at
birth, which made 13.549%,. In the young line (Y) of the total number of 3488 ani-
mals born 32 animals died, which made the mortality rate equal to 0.91%,. In the
control line it was 1.269, (37 mice out of 2935 animals born).

Roman and Strong (1962) found that the percentage of animals born dead
from parents mated at the age of 35 days amounted to 17.8%, and from parents
mated at the age of 296 - 304 days — to 999,. These values are considerably higher
than those found in the present investigations.

The progeny mortality at birth in the line O showed only a slight tendency to an
increase in succeeding generations (0.589, per generation), which, however, was
higher than that in the line Y (0.079,). In the line C there was a decrease of mortality
(0.029%,) at birth in succeeding generations (Fig. 1).
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Fig. 1. Empirical and theoretical diagrams of the mortality tendencies of the progeny at birth

Table 1. Mortality of progeny from parents of three basic age lines

Total Stillborn Morality at the age (%)
Line Generations pusiber ant} THEr up to 21 days between 22 and 42 days
of progeny lity at
born | birth (%) | female and | o male
male

Y I-XII 3488 0.914 2.564 1.19 1.83

C I-XII 2935 1.268 3.128 2.64 3.52

(o] I-V 2975 13.54A8 16.4148 3.04 3.14

A-B The means marked by these letters within the columns differ significantly at P <0.005.
Y — young line

O — old line

C — control line

The line O also showed a significantly higher mortality of the progeny in the period
from birth to the 21st day of life (16.4%,), as compared to the line Y (2.56%) and
line C (3.12%). The progeny of the line O in the same period was recorded to have

a high increase of mortality in the succeeding generations (4.04%) in comparison
with the line Y (0.169%) and line C (0.33%,) as it is illustrated by the regression line
equation (Fig. 2).

Some authors consider that the mortality of progeny between birth and weaning

depends more on the morther’s lactation and maternal abilities than on individual
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Fig. 2. Empirical and theoretical diagrams of the mortality of the progeny from birth up to
the 21st day of life

traits of a progeny. Porter and Bleby (1966) attribute a high mortality of the progeny
of old parents to females’ diminishing abilities as mothers.

However, Sawin (1954) reports that in rabits an increase in the mortality of
progeny with an increase of mothers’age was not related to changes taking place in
the females’ lactation with the increasing age.

Between weaning and the 42nd day of life the environmental influence on pro-
geny’s traits decreases, whereas the influence of genetic factors increases (Oksh
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Fig. 3. Empirical and theoretical diagrams of the mortality tendencies of the progeny (females)
between the 21st and 42nd days of life






